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Review on the Synergistic Optimization of Mechanical Properties and Permeability Function of
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Abstract: As a core material in sponge city construction, the synergistic optimization of mechanical properties and
permeability is key to enhancing the engineering application value of permeable concrete. This paper systematically reviews
the material composition and mechanism of action of permeable concrete, delving into the interaction between mechanical
properties and permeability from dimensions such as aggregate gradation optimization, innovation in cementitious systems,
and admixture application. It analyzes the current technical bottlenecks and solutions for synergistic optimization, and looks
ahead to future research directions in line with sustainable development concepts. The aim is to provide theoretical support
and practical guidance for the high-performance design of permeable concrete.
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